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ABSTRACT 

During  this  initial  period  two  principal  ventures  were  under- 
taken? 

(1)  the  design  and  construction  of  a photoelectric  photometer 
employing  a 1P21  photomuJ tiplier  tube,  for  use  with  the 
12. inch  refracting  telescope  of  the  McMillin  Observa- 
tory. The  photometer  feature®  Interchangeable  filters  and 
diaphragms  and  a solid  COg-cooled  tube  chamber.  The  small- 
est diaphragm  will  ads'll:  onJ.y  one  eminr#  **cnnd  of  arc  of 
sky,  a unique  feature  of  this  photometer. 

(2)  an  extensive  survey  of  the  literature,  the  objective  of 
which  is  a critical  technical  report  of  essentially  all 
known  previous  work  on  the  problem  of  astronomical  seeing. 
This  report  should  serve  as  a critical  guide  not  only  for 
our  staff  of  workars,  but  for  other  workers  in  this  field. 

The  design  and  construction  of  the  photometer  was  under  the  di- 
rection of  Dr.  Geoffrey  Keeler  and  Dr.  Charles  Shaw,  with  Hr.  Pr other o® 
in  charge  of  the  electronic  recording  components.  The  critical  survey 
of  the  Mterature  is  under  the  direction  of  Dr.  J.  A.  Hynek,  with 
Mr.  Roger  Hosfeld  as  the  chief  library  research  worker. 


IHVSSTIGATIOflS  IN  PROGRESS 


(1)  Choice  and  Design  of  Equipment 

Obtaining  the  observational  results  that  are  sought  depends  on 
tins  construction  of  specialized  equipment.  The  equipment  necessary 
on  this  project  is,  first,  a telescope  of  sufficient  power  to  produce 
•a  appreciable  and  measurable  tremor  dish  of  a star  in  the  daytime, 
and  second,  a device  t.o  make  a permanent  record  of  the  behavior  of  the 
image. 

The  telescope  to  be  used  in  this  work  is  the  12.5-inch  refractor 
of  the  KcMillin  Observatory  vhlch  will  be  m*ue  available  for  as  many 
hours  as  are  needed.  The  telescope  is  In  excellent  condition  and  is 
operating  veil.  So  alterations  on  the  telescope  are  contemplated, 
with  the  possible  exception  of  improving  the  drive  mechanise  if  this 
should  prove  necessary. 

The  electronic  means  for  recording  the  fluctuations  of  the  star 
image t however,  must  be  constructed  end  assembled  ub  initio . owing  to 
the  highly  specialised  character  of  the  proposed  investigation. 

At  the  initiation  of  this  contract  work,  therefore,  numerous  con- 
sultations ware  held  by  Dre . Keeler,  Shaw,  Bardie  and  Hynak.  and  by 
Messrs.  Pro there*  and  Hosfeld.  among  themselves  and  with  othei  astron- 
omers as  to  the  most  appropriate  equipment  with  which  to  accomplish  the 
project  work.  It  should  be  pointed  out  that  although  Dr.  Bardie  and 
Mr.  Bosfeld  were  not  project  staff  members  during  this  period,  they 
g&ve  freely  of  their  time  in  the  discussions  and  contributed  valuable 


advice 
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Dr.  Hynct  vi.lted  th*  Naval  Observatory,  where  slnilar  work  is 
in  progress,  to  consult  with  i)r.  John  Hall,  director  of  this  work. 
One  of  the  primary  results  of  this  visit,  and  subsequent  correspond- 
ence, was  a cooperative  agreement  between  the  Btval  Observatory  and 

thft  lirMI  lUn  OVv  M vVa+rt  w uV,  ^ « Vv  u4  1 1 ell  W4  « A j.  A . • we 

' — * — V v*a«.iuwirt,  nocuics*  UUpXJ.CaVJ.On 

nf  effort.  It  was  further  agreed  that  there  shall  be  frequent  and 
free  interchange  of  ideas  and  information.  Thlo  plan  la  working  out 
rery  well,  and  Dr.  Hall  and  hi a associates  aie  to  be  commended  for 
tbair  cooperation  and  devotion  to  the  principles  of  the  free  discus- 
sion of  scientific  results. 


It  was  agreed  that  the  Haval  Observatory  shall  continue  to  spe- 
cialise in  the  analysis  of  the  frequency  components  of  stellar  scin- 
tillation, particularly  the  very  low  frequency  components,  and  upon 
night  time  astronomical  seeing.  Our  staff,  on  the  other  hand,  is  to 
concentrate  nu  dxytia*  astronomical  seeing,  on  the  quality  of  the 
scattered  blue  daylight  sky,  and  upon  the  extension  of  the  study  of 
astronomical  seeing,  both  day  and  night,  to  the  near  Infrared. 

The  discussions  reported  above  had  a direct  bearing  on  the  choice 
and  design  of  our  equipment.  It  was  decided  to  concentrate  on  the 
construction  of  a highly  specialised  photoelectric  photometer  as  the 
primary  piece  of  equipment,  to  be  used  directly  with  the  telescope. 

The  state  of  construction  of  the  photometer,  as  of  ne'e.  31,  1951, 
is  shown  in  the  accompanying  photographs.  In  (a)  is  shown  the  opti- 
cal part  of  the  photometer.  The  plate  shown  at  the  top  attache*  di- 
the  double-slide  mechanism  of  the  telescope  camera  housing. 
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Shown  Immediately  below  are  two  eyttpiecee . T he  uppermost  la  a guiding 
eyepiece*  This  la  mayn't*  1*  aver  the  entire  field  and  is  used  solely 
with  an  auxiliary  star  that  serves  aa  a "guide  star”,  enabling  the 
observer  to  Insure  that  the  telescope  is  guiding  properly  and  that, 
therefore,  the  star  actually  being  recorcsa  \b  playing  directly  upon 
the  entrance  diaphragm  of  the  optical  ays  lea. 

The  wider,  yhorter  eyepiece  below  the  guide  eyepiece  looks  directly 
Into  a V5#  mirror  w.txich  can  be  flipped  in  and  out  of  place.  When  the 
atar  to  he  recorded  is  on  the  cross  wires  of  this  eyepiece,  the  oV 
•error  is  assured  that  when  the  Mirror  ia  flipped  avay  (by  the  hand 
wheel  on  tha  aide)  the  atar  is  exactly  on  the  entrance  diaphragm  of  the 
optical  system. 

In  view  of  the  extremely  avail  diaphragm  used  (to  exclude  the 
maximum  amount  of  daylight  sky)  it  is  highly  important  that  the  view- 
ing mirror  system  be  very  accurately  Machined  and  aligned. 

Various  diaphrsgas  have  boon  aountsd  on  a -steal,  controllable  from 
the  outside  and  yet  light-tight,  so  that  the  variaole  site  of  the  tremor 
disk  can  be  properly  accomodated. 

Immediately  behind  the  entrance  diaphragm  ia  placed  a yabry  lens, 
which  Images  the  objective  of  the  telescope  (rather  than  the  star) 
on  the  cathode  of  a 1P21  photomultiplier* 

A mbeel,  similar  to  the  diaphragm  whael  but  containing  a number  of 
Jena  and.  Corning  filters,  is  placed  in  the  optical  train  before  the 
phototube  so  that  fairly  narrow  regions  of  the  spectrum  (from  ultra- 
violet to  infrared)  can  be  admitted  to  the  cell.  (An  infrared  filter 
was  included  even  though  tbi  1P21  tube  is  Insensitive  to  this  spectral 
i-^giou,  in  anticipation  of  the  possible  usm  of  a fbg  cell.) 
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Photograph  (b)  shows  the  cooling  chamber  for  the  1P21  tab#* 

The  base  of  thr  tube  is  to  be  removed,  and  tir*  leads  soldered  to  brass 
plates  which,  butt  directly  agidnst  a plug  of’tiry  ice”,  kept  in  constant 
contact  with  the  plates  by  spring  tension.  (This  pitrt  of  the  design 
was  copied  in  part  from  the  night-  ijLiae  stellar  photometer  constructed  by 
Dr.  Soyfert  of  the  Barnard  Observatory  at  Nashville,  Tenn.) 

Standard.  power  supplies  feed  the  stages  of  the  1P21  multiplier. 

Its  output  will  be  recorded  on  a standard  devic#  such  as  a Brush  re- 
corder or  a magnetic  tape  recorder*  This  part  of  the  electronic  train 
Is  essentially  standard  w^uipment  and  need  not  be  elaborated  upon  here. 

(?.)  durvey  of  the  Literature 

At  the  close  of  this  report  period,  an  intensive  survey  of  the 
literature  had  been  initiated  by  Ur.  Hosfeld,  even  though  he  was  not 
formally  on  tl»e  project  until  Jan.l,  19!>2,  The  Ohio  State  University 
general  library  and  the  astronomical  library  of  the  ferkins  Observa- 
tory were  used  as  the  principal  sources  of  library  material. 

During  this  report  period  the  69- inch  reflecting  telescope  of  the 
Perkins  Observatory,  the  facilities  of  which  are  also  available  to  our 
project  staff,  was  urn-ad  to  examine  the  manner  ir*.  uhich  starlight  illumi- 
nates ths  mirror  of  this  telescope  in  tba  daytime.  This  is  done  by 
placing  the  eye  at  or  near  the  focus  oi  the  telescope  and  looking  out 
the  large  mirror.  The  eye  thuu  acts  as  a Fabry  lens  and  one  sees  the 
entire  objective  Illuminated  by  the  starlight. 

Long  focal  length*  are  necessary  to  accomplish  the  observation  of 
» star- illuminated  objective  in  broad  daylight.  It  cun  be  done  with 


7 


* ue  with  the  104-foot  local  length  of  tbo  large  Parkin*  reflector,  bat 
is  virtually  impossible  with  a 15-foot  focal  length  telescope. 

We  expect  to  learn  a great  deal  about  daytime  seeing  by  a study 
of  tht  1 llual nation  patterns  of  the  69' inch  mirror  of  the  Perkins 
teles  cope . 


OTHER  SCEOTIFIC  ACnVa-fUS 

Conferences 

As  was  noted  above,  conferences  wore  held  with  the  laval  Ob- 
servatory staff  concerned  with  similar  work. 

Correspondence 

Copies  of  two  communications  from  laval  Observatory  staff  and 
at?  tin  is  tr at  i va  personnel  relative  to  the  agreements  entered  into  with 
them  by  Sir.  Hynek  In  the  interests  of  mutual  benefit  and  the  elimi- 
nation of  duplication  are  reproduced  herewith  (pp.  6 and  9)  • 

It  will  bs  noted  that  overlap  la  uot  excluded  in  these  agreements, 
when  It  appear*  profitable  to  either  party.  It  la  the  unanimous  opin- 
ion of  our  staff  that  the  cooperative  arrangement  agreed  upon  is  mutu- 
ally advantageous  and  that  It  will  enhance  without  In  any  way  Impairing 
the  contract  work  we  are  embarked  upon. 


Op- 26 

A19 

ter 11517*26 


E2CBKPT  FRO*  WWCOlAQttJM  0?  2 i.  HOVBMBKR  1951 
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Froa:  Superintendent,  U.  S.  Havel  Observatory 

Jo:  Bureau  of  Ordnance  (Code  BK9  - Attention  Mr.  M.J.  Vest) 

SubJ:  BuOrd  Project  lo.  16733 

1.  Recently  it  came  to  the  attention  or  tin.-  Superintendent  that 
the  Air  Pore©  had  let  © contract  to  Ohio  State  Univeroity  to  make 
Investigation*  under  the  direction  of  Dr , itynak  similar  to  BuOrd 
Project  Ho.  16733*  Tire  obvious  thought  occurred  tlxa-  considerable 
advantage  might  be  gained  if  these  projects  were  coordinated  on  a 
mutually  agreeable  basis.  dscuosionfl  or  this  were  held  on  16 
loveabsr  1951  with  Dr.  Hynek  incident  to  cn  unexpected  visit  of 
the  Doctor  to  the  Observatory.  Dr.  Hall,  Nr.  Hoag  and  Mr.  kike  sell 
attended  these  discussions  for  the  Observatory. 

2.  Dr.  Hynek  is  ia>et  desirous  of  effecting  free  of  infor- 

mation and  Ideas  to  avoid  useless  duplication.  He  is  also  agreeable 
to  the  establishment  of  fields  of  primary  effort  to  be  pursued  by 
each  of  the  Observatories.  If  the  Bureau  of  Ordnance  has  no  objec- 
tion, it  is  the  intention  of  the  Superintendent  to  authorise  on  a 
trial  basis  this  cooperative  exchange  of  Information  and  the  estab- 
lishment of  fields  of  primary  effort  as  set  forth  below: 

a.  Throug&out  the  course  of  these  investigation*  free  exchange 
of  Ideas  and  results  is  to  be  maintained * 

bo  The  U.  S.  Icval  Observatory  will  primarily  concern  Itself 
vith  (l)  the  extension  of  its  scintillation  n8*sure»n«Ui  to 
the  suhanulc  range , and  (2)  efforts  to  determine  at  vhat 
atmospheric  levels  scintillation  occurs. 

c . The  Ohio  State  Observatory  will  be  primarily  concerned  with 
(l)  scintillation  measurements  in  the  daytime  sky 

with  particular  reference  to  the  changes  in  scintillation 
with  angular  distance  from  the  01m,  and  (2)  scintillation 
measurements  in  different  regions  of  the  spectrum  - 
particularly  In  the  infrared. 

d.  Ho  effort  will  be  mads  to  iliminate  the  overlap  expected 
in  the  two  programs,  as  on  examination  such  appears  highly 
desirable . 


F.  A.  a»AF 


cc:  Dr 


J.A.  Hyiv.k 
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JXCaUPT  FHOW  memorandum  OF  2 USCEMUEK  1951 


Kc9«"KJV:g» 

Al-1 


From:  Chic/,  Bureau  of  Oitioence 

T-  . . Guj^ci  iuoeuarntr 

o.  S.  hev&l  Observatory 
Washington  25,-.  D.  C. 


SubJ:  bureau  of  Ordnance  Project  Ho.  16733  and  Air  Force 

contract  with  Ohio  State  University;  coordination  of 

R«f  1 (a)  011*0  ltr  Op-26  A19  Bel*  1517?26  of  21  lov  to  BUOHP 

1*  The  coordination  of  the  work  being  don.  by  the  level  Observatory  on 
Bureau  of  Orduanc*  jfroject  So.  I6733  end  Ohio  Suit.  University,  nadir  Air 
Force  contract,  It  .eti.faotory  a.  outlined  in  reference  (a).  It  i«  believed 
that  eutuel  benefit  uey  result  by  direct  cooperation. 

2.  The  level  Observatory  1.  hereby  euthorixed  to  exchange  report*  with  the 
Ohio  State  University  end  provide  such  eeelstenou  es  My  be  practicable 
and  Mutually  agreeable.  It  is  requested  that  the  Bureau  of  Ordnance 

bo  kept  lnfomed  of  results  of  this  Mutual  erfort  by  copies  of  correspondence 
or  such  informal  reports  as  nay  be  of  lntarest. 

3.  Dr.  J.  A.  Bynek,  director  of  the  Air  Force  project  at  Ohio  State 
University,  is  informed  of  this  action  by  copy  of  this  letter  and  requested 
to  furnish  the  Bureau  of  ordnance,  Department  or  the  Bevy,  Washington  25, 

D.  C.,  Attention  Ee9e,  with  a copy  of  reports  or  results  of  this  study 

as  they  become  available,  in  addition  to  those  furnished  ths  U.  8.  level 
Observatory. 


M.  i*.  BCHCHFFIL 

Copy  to: 

OHIO  MASK  OS IV  Columbus 

(Dr.  J.A.  Hynek) 


*.  0.  ELU/JQB 
By  direction 
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^ULUS  FOB  THE  FOTUHIi 

The  construction  of  t i hutansttir  should  be  completed  during 

the  report  period,  and  it*  testing  In  the  laboratory  and.  on  the 

telescope  should  be  veil  advanced. 

Preliminary  observations  of  very  small  areas  of  blue  skjr  are  also 
expected  to  hare  been  Bade  by  the  close  of  the  next  report  period 
(Marcia  31,  1952). 

To*  literature  rurvey  la  expected  to  be  cowpleted  and  the 
critical  report  baaed  on  thle  to  be  well  advanced  If  not  coc-pleted. 

PUBonxL  urn  UMxnEiRmxa  Mwnas 


farsonnsl 

The  design  and  construction  of  the  phutoaater  van  under  the  di- 
rection of  Hr.  Oeoffrey  Keeler  and  Sr.  Charles  Sbaar,  with  Mr,  :#rother°S 
In  charge  of  he  electronic  recording  coaponenta,  The  critical  survey 
of  the  literature  la  under  t.ho  direction  of  Dr.  J.  A.  Synch,  with 
Mr.  Boger  fiosfeld  aa  the  ei.lof  librrry  research  worker. 

fiscal  mfonaatlon 

(1)  B»  f local  balance  aa  of  Dec.  31,  1951  was  £3,0:11.76. 

The  expenditures  during  this  Initial  period  were  ahnoraally  swell  be- 
came the  project  wac  In  the  planning  aad  design  atega. 

(a)  Ms  aspect  to  purchase  a Brush  two-pen  recorder  and  double 
a^llflnr,  a ware  analyser,  a suitable  tape  recorder  and  perhaps  a 
soaograpb.  Frocursaent  of  the  latter  lien  is  still  highly  tentative. 


XJL 


(3)  tJnjia  »•*£>!*£  •l4»cts*onic  ax*d  pilot  c*»L*r  xw-  w*  to  b*  pro- 


cttr-«4.« 


NOTE:  In  submitting  this  report  it  is  understood  that  all  provioions  of  the  contract  between  The  Kounda- 
tion  and  the  Cooperator  and  pertaining  to  publicity  of  subject  matter  will  be  rigidly  ols . , i. 

Investigator  L ite 


■ 

Supervisor  Date S'..  F.J. 

£ £ 

For  The  Ohio  State  University  Research  Foundation 

Executive  Director  ...  Date.fi..^...?.^^<V^../.5?*^T..^T 

VX-P- 
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MEMORANDUM  FOR  DEFENSE  TECHNICAL  INFORMATION  CENTER  (DTIC) 
ATTN:  DTIC-RS 

8725  John  J.  Kingsman  Road,  STE  0944 
Fort  Belvoir,  VA  22060-6218 


FROM:  AFRL/VSIM 

29  Randolph  Road 
Hanscom  AFB  MA  01731-3010 

SUBJECT:  Distribution  Statement  Change 


1.  The  following  documents  have  been  reviewed  and  it  has  been  determined  that  the  distribution  statement 
is  no  longer  appropriate.  The  documents  are  Progress  Reports  1 through  8 under  Contract  No.  AF  19(604)- 
41,  Ohio  State  University  Research  Foundation,  Columbus,  OH. 

a.  Document  No.:  AD  000014 

Title:  Fluctuations  of  Starlight  and  Skylight 
Date:  15  Mar  1952 
Classification:  Unclassified 

b.  Document  No.:  AD  000027 
TitleS^ctuationj^rfStarlight  and  Skylight 
Date:  lSsApjJ-952 
Classific^tf6mUuclassified 

c.  Document  No.:  AD  000066 

Title:  Fluctuations  of  Starlight  and  Skylight 
Date:  25  Jul  1952 
Classification:  Unclassified 

d.  Document  No.:  AD  005282 

Title:  Fluctuations  of  Starlight  and  Skylight 
Date:  1 Nov  1952 
Classification:  Unclassified 

e.  Document  No.:  AD  010919 

Title:  Fluctuations  of  Starlight  and  Skylight 
Date:  24  Feb  1953 
Classification:  Unclassified 

f.  Document  No.:  AD  021921 

Title:  Fluctuations  of  Starlight  and  Skylight 
Date:  15  May  1953 
Classification:  Unclassified 

g.  Document  No.:  AD  021922 

Title:  Fluctuations  of  Starlight  and  Skylight 
Date:  25  Jul  1953 
Classification:  Unclassified 


h.  Document  No.:  AD027024 

Title:  Fluctuations  of  Starlight  and  Skylight 
Date:  23  Nov  1953 
Classification:  Unclassified 

2.  Request  these  documents  be  assigned  Distribution  “A”  Statement.  These  documents 
have  been  reviewed  and  cleared  for  public  release  by  ESC/PA. 

3.  This  action  is  in  response  to  FOIA  2000-33. 

NOREEN  DIMOND 
STINFO  OFFICER 


8 Attachments: 

1 . Rpt  #1  (cover)  (ESC  00-0346) 

2.  Rpt  #2  (cover)  (ESC  00-0347) 

3 . Rpt  #3  (cover)  (ESC  00-0348) 

4.  Rpt  #4  (cover)  (ESC  00-0349) 

5.  Rpt  #5  (cover)  (ESC  00-0350) 

6.  Rpt  #6  (cover)  (ESC  00-0351) 

7.  Rpt  #7  (cover)  (ESC  00-0352) 

8.  Rpt  #8  (cover)  (ESC  00-0353) 

cc:  AFRL/VSIL  w/o  atchs 
AFRL/VSIP  w/o  atchs 


ft-  IMa  u k 3 ■ 22  - 3cw 

QcyU/af  5-n.^r 


